G2 delay induced by nitrogen mustard in human cells affects cyclin A/cdk2 and cyclin B1/cdc2-kinase complexes differently.
We investigated the temporal regulation of cyclin A- and B1-dependent kinases in human lymphoma cells treated with nitrogen mustard (HN2) and pentoxifylline, to determine whether the activity of these complexes correlated with cell cycle arrest induced by DNA damage. Cells were synchronized in G1/S, treated with HN2, and then postincubated with pentoxifylline. HN2-induced a protracted delay in G2 phase. This delay correlated with suppression of cyclin B1- and cdc2-kinase activities, and stabilization of hyperphosphorylated-cdc2 in the presence of similar cyclin B1 levels to those found in mitosis. HN2 had no discernible effect on the S phase activity of cyclin A- or cdk2-immune complexes. Entry of control cells into mitosis correlated with destruction of cyclin A, disappearance of cyclin A-bound cdk2 and decreased cdk2 kinase activity. G2 delay induced by HN2 was associated with stabilization of cyclin A, increased abundance of cyclin A-bound cdk2, and increased cdk2 activity. Cyclin A was also associated with cdc2, which, contrary to complexes containing cdk2, were only activated upon entry into mitosis. Pentoxifylline abrogated cell cycle arrest induced by aphidicolin and HN2 in human lymphoma cells. Pentoxifylline also reverted the activity of cyclin A- and B1-kinases in HN2-treated cells to approximately that observed in controls. Our findings suggest that delayed entry into mitosis following DNA damage correlates with suppression of cyclin B1/cdc2 and cyclin A/cdc2 complexes, while maintaining cyclin A/cdc2 complexes in an active state. Furthermore, we found that pentoxifylline disrupts the signal transduction pathway that regulates these complexes when damaged DNA is present, resulting in abrogation of cell cycle arrest.